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(57) ABSTRACT 

A game system, program and image generating method 
Which can draW an object vieWed from various angles With 
its varied line thickness of outline are provided. The thick 
ness of the outline image is changed depending on the face 
shape of the object OB in the vicinity of the outline thereof. 
The outline image is draWn With a thicker outline When an 
angle 0 betWeen a ?rst vector extending from a point on the 
face toWard the vieWpoint and a normal vector changes from 

(21) Appl' NO‘: 09/958,912 the right angle With a loWer decrement. On the other hand, 
_ the outline image is draWn With a thinner outline line When 

(22) PCT Flled' Feb‘ 1’ 2001 the angle 0 changes from the right angle With a higher 
_ decrement. The outline image is draWn in the vicinity of an 

(86) PCT NO" PCT/JP01/00703 area de?ned by ot§0§90°. An outline texture speci?ed by 
30 F - A l- t- P - -t D t a texture coordinate Which are determined based on the inner 

( ) orelgn pp lea Ion non y a a product betWeen the ?rst vector and the normal vector is 

Feb. 17 2000 (JP) ....................................... .. 2000-39849 mapped on the Object Another Outline image having a 
’ constant thickness is draWn. When a polygon is front-facing, 

Publication Classi?cation the outline image is draWn betWeen adjacent vertexes at 
Which normal back-facing vectors are set. When the polygon 

(51) Int. Cl.7 ................................................... .. A63F 13/00 is back-facing, the outline image is drawn between adjacent 
(52) US. Cl. .............................................................. .. 463/33 vertexes at Which normal front-facing vectors are set. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 7 
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FIG. 8A 
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FIG. 9 
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FIG. 11A 
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FIG. 1 2A 
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FIG- 1 3A 
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FIG. 1 5A 
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FIG. 1 7 
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GAME SYSTEM, PROGRAM AND IMAGE 
GENERATION METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to a game system, 
program and image generating method. 

BACKGROUND OF ART 

[0002] In the prior art, there is knoWn a game system 
Which can generate an image viewable from a given vieW 
point in an object space that is a virtual three-dimensional 
space. Such a game system is very popular as a system 
Which can realiZe a so-called virtual reality. If the game 
system is used to enjoy a roll-playing game, a player can 
enjoy the game by controlling a character (or object) to 
move on a map Within the object space such that the 
character Will ?ght against an enemy character, dialogue 
With another character and visit various cities. 

[0003] In the game system, an object representing a char 
acter or the like is usually formed by a plurality of polygons 
(or primitive surfaces). The object (or model) formed by the 
polygons is arranged Within the object space and subjected 
to the geometry processing (or three-dimension computa 
tion) for generating an image vieWable from a virtual camera 
(or vieWpoint). This enables a consistent game image to be 
generated even When this object is vieWed through the 
virtual camera in various directions. 

[0004] HoWever, the game image so generated is math 
ematically correct, but cannot suf?ciently hit the feeling of 
the player. 

[0005] For example, the outline (edge line) of the object 
formed by the polygons is alWays formed by a line having 
its invariable thickness Without dependence on the shape of 
the object, the direction in Which the object is vieWed and so 
on. If a character in an animated cartoon is to be represented 
by the object formed by the polygons, therefore, the image 
thereof having an atmosphere unfamiliar to the general 
public Will be generated since it has a monotonous outline. 

DISCLOSURE OF INVENTION 

[0006] An objective of the present invention is therefore to 
provide a game system, program and image generating 
method Which can give a varied line thickness of outline to 
an object that may be vieWed from various directions. 

[0007] To this end, the present invention provides a game 
system Which generates an image, comprising: outline draW 
ing means Which draWs an outline image of an object so that 
a thickness of the outline image varies depending on a face 
shape of the object in a vicinity of an outline of the object; 
and means Which generates an image vieWed from a given 
vieWpoint Within an object space in Which the object is 
positioned. The present invention also provides a computer 
usable information storage medium comprising a program 
for a computer to realiZe the above-described means. The 
present invention further provides a computer-usable pro 
gram (including a program embodied in a carrier Wave) 
comprising a processing routine for a computer to realiZe the 
above-described means. 

[0008] According to the present invention, the thickness of 
the outline image Will vary depending on the face shape 
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(such as face gradient, rate of gradient change, and curva 
ture) of the object in the vicinity of the outline thereof. As 
the object is vieWed from a different direction or as the 
object is moved or rotated to change the outline position 
thereof displayed on a screen, the outline image can be 
displayed With its thickness depending on the shape of the 
object in the vicinity of its outline. As a result, the thickness 
of the outline can be changed in the object Which may be 
vieWed from various directions. This provides the image of 
an object Which is generated optimally for the animation 
games and cartoon games. 

[0009] In the game system, information storage medium 
and program according to the present invention, the outline 
draWing means may draW a thicker outline image of the 
object for a face shape in Which an angle betWeen a ?rst 
vector extending from a point on an object face toWard a 
vieWpoint and a normal vector indicating an orientation of a 
face of the object varies from a right angle With a loWer 
decrement, and a thinner outline image of the object for a 
face shape in Which the angle varies from the right angle 
With a higher decrement. 

[0010] Thus, the thicker outline image Will be draWn When 
the object face more gently varies in an area in the vicinity 
of the outline While the thinner outline image Will be draWn 
for abrupt variations of the object face. This enables the 
outline of the object to be given variations of thickness. 

[0011] The point on the object face may be a point on a 
curved face or a vertex (or de?nition point) in a polygon. 
The normal vector indicating the orientation of face maybe 
a normal vector set on an object face or on a vertex (or 
de?nition point) thereof. 

[0012] In the game system, information storage medium 
and program according to the present invention, the outline 
draWing means may draW the outline image in a vicinity of 
an area in Which the angle betWeen the ?rst vector and the 
normal vector is equal to or larger than a given angle, and 
equal to or smaller than the right angle. 

[0013] Thus, the thickness of the outline image can be 
controlled merely by checking the angle betWeen the ?rst 
vector and the normal vector. 

[0014] The area in Which the angle in equal to or larger 
than the given angle, but equal to or smaller than the right 
angle may be speci?ed using the angle betWeen the ?rst 
vector and the normal vector or the inner product betWeen 
the ?rst vector and the normal vector. Moreover, the area 
does not necessarily coincide With the outline area in Which 
the outline image is draWn. 

[0015] The present invention further provides a game 
system Which generates an image, comprising: means Which 
determines a texture coordinate used to specify an outline 
texture based on a ?rst vector extending from a point on an 
object face toWard a vieWpoint and a normal vector indi 
cating an orientation of an object face; means Which maps an 
outline texture speci?ed by the determined texture coordi 
nate on the object; and means Which generates an image 
vieWed from the vieWpoint Within an object space in Which 
the object is positioned. The present invention further pro 
vides a computer-usable information storage medium com 
prising a program for a computer to realiZe the above 
described means. The present invention further provides a 
computer-usable program (including a program embodied in 






















